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Abstract objectives International migration is rapidly increasing worldwide. However, the health status of
migrants differs across groups. Information regarding health at arrival and subsequent periodic
follow-up in the host country is necessary to develop equitable health care to immigrants. The
objective of this study was to determine the impact of the length of stay in Norway and other
sociodemographic variables on the prevalence of multimorbidity across immigrant groups (refugees,
labour immigrants, family reunification immigrants and education immigrants).
methods This is a register-based study merging data from the National Population Register and the
Norwegian Health Economics Administration database. Sociodemographic variables and
multimorbidity across the immigrant groups were compared using Persons’ chi-square test and ANOVA
as appropriate. Several binary logistic regression models were conducted.
results Multimorbidity was significantly lower among labour immigrants (OR (95% CI) 0.23
(0.21–0.26) and 0.45 (0.40–0.50) for men and women, respectively) and education immigrants (OR
(95% CI) 0.40 (0.32–0.50) and 0.38 (0.33–0.43)) and higher among refugees (OR (95% CI) 1.67
(1.57–1.78) and 1.83 (1.75–1.92)), compared to family reunification immigrants. For all groups,
multimorbidity doubled after a five-year stay in Norway. Effect modifications between
multimorbidity and sociodemographic characteristics across the different reasons for migration were
observed.
conclusions Multimorbidity was highest among refugees at arrival but increased rapidly among
labour immigrants, especially females. Health providers need to ensure tailor-made preventive and
management strategies that take into account pre-migration and post-migration experiences for
immigrants in order to address their needs.
keywords emigrants and immigrants, multimorbidity, population register, chronic disease, primary
health care, immigrant status
Introduction
In a globalised world, migration is unavoidable. People
move to a new country to attain better education and
work, to join their families or to escape from torture or
tragedies [1]. We are unfortunately witnessing that the
number of persons losing their lives while trying to cross
the Mediterranean is steadily increasing. Even the risk of
death is not a deterrent for migrants in hope of a better
life [2, 3]. In countries with a relatively short immigra-
tion history like Norway, the numbers of immigrants
have been rapidly increasing regardless of the reason for
migration since the beginning of the 21st century [4].
More than 54 000 immigrants moved to Norway in
2014 [4], and immigrants made up 15% of the
population in 2015 [5].
The impact of immigration on health begins in the
migrant’s country of origin, continues through the
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migration journey and lasts the whole post-migration per-
iod in the host country [6, 7]. However, immigrants are
heterogeneous, and the influence of each of these periods
probably varies for the types of immigrants and the dis-
eases [8]. To study the impact of migration on health, a
general measure of health status including diseases
impacted by migration and transition, such as diabetes,
cardiovascular disease or mental health, is recommended
[9]. Multimorbidity, the simultaneous occurrence of more
than one chronic disease [10], is an increasingly used gen-
eral measure of overall health status. The novelty of this
approach relies on understanding the coexistence of mul-
tiple diseases as a consequence of environmental, social
and personal risks contributing to increased vulnerability
to various illnesses [10, 11]. Multimorbidity addresses
the importance of biography, or life lived, on biology and
attempts to holistically explain the health status of one
person [12]. The presence of multimorbidity is associated,
among others, with poor quality of life, low function
levels, high levels of polypharmacy and adverse drug
events, increased and inappropriate healthcare utilisation
and mortality rates over and above the risk attributable
to individual diseases [13–17].
To better understand and assess health disparities in
immigrant and refugee communities, Edberg et al. have
recommended a trajectory model, including nine domains
[9]. The first domain is the migration experience. As
compared to other classifications, the migration experi-
ence is, following this model and other authors, best
accounted for by classifying immigrants according to
their reason for migration, also called migrant status [18,
19]. Social adjustment, often measured by length of stay
in the host country [20–23], is the second domain in the
model and contributes to a life course perspective [6].
This perspective is especially relevant to capture the
‘health paradox’, according to which immigrants are
often healthier than the average host populations on
arrival to the host country, but lose this health status
advantage after a number of years [9]. Socioeconomic
characteristics and social support represent the third and
fourth domains of Edberg0s model [9]. The last domains
are neighbourhood characteristics, health status, health
knowledge and practices and access to care. Although all
nine domains are mutually dependent, they probably
interact differently for the various immigrant populations
and differentially affect the health of the immigrants
[22]. Adequate documentation of the interaction among
domains would provide a solid framework to guide the
planning, implementation and evaluation of interventions
aimed at reducing health disparities [9]. Following this
rationale, the first aim of this study was to explore the
association between multimorbidity and reason for
migration. We also aimed to compare the impact of
length of stay in Norway and other sociodemographic
variables on the prevalence of multimorbidity across
immigrant groups.
Methods
This register-based study relies on merged data from the
National Population Register and the Norwegian Health
Economics Administration database (HELFO). The per-
sonal identification number assigned to all registered
immigrants with legal residence in Norway for at least
6 months was used to link the registries. According to
Statistics Norway, immigrants were defined as persons
born abroad with both parents from abroad [24].
As a measure of the migration experience, the principal
explanatory variable in this study was the reason for
migration obtained from the National Population
Register for each individual. All immigrants older than
14 years registered in Norway in 2008 as refugees,
labour immigrants, family reunification immigrants or
education immigrants were included in the analyses.
Immigrants to Norway to reunite their families were clas-
sified as family reunification immigrants disregarding the
status of the key person who first migrated to Norway.
Reason for migration was first registered in Norway in
1990, and it is still not mandatory for Scandinavians to
register a reason for migration when they move to Nor-
way [25]. Thus, among all immigrants (389 807), only
immigrants moving to Norway after 1990 and with any
of the aforementioned reasons for migration registered
were included in the study (251 995). Norwegian-born
immigrants with one Norwegian parent, descendants of
immigrants and immigrants staying in the country for less
than 6 months were excluded from the study.
Also from the National Population Register, informa-
tion on the explanatory sociodemographic variables gen-
der, age, personal income level, civil status, length of stay
in Norway and country of origin was obtained for all
study subjects. Age was categorised into three groups:
15–44, 45–64 and 65 + years. Income level, defined as
the sum of employee income and net income from self-
employment during 2008, was used as a proxy of
Edberg’s socioeconomic characteristics and was cate-
gorised in four levels: low (under 50 000 NOK), medium
(50 001–200 000 NOK), high (200 001–400 000 NOK)
and very high (over 400 000 NOK). Civil status, a proxy
for social support in this study, was categorised into
never married, married and other (divorced, separated,
widow, etc.). Length of stay, measuring social adjust-
ment, was dichotomised into less than 5 years or longer
time. This 5-year period is often used in the literature
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[21, 26] and divided the migrants in this study into two
approximately equally numerous groups (54.0% of men
and 44.4% of women had lived in Norway for less than
5 years). To further differentiate the migration experi-
ence, the immigrant’s country of origin was classified into
three broad regions: (i) Western Europe and North Amer-
ica; (ii) Eastern Europe; and (iii) Asia, Africa and Latin
America.
The HELFO database contains claims for all patient
contacts within the public primary health care services,
including general practitioners and emergency room ser-
vices. Each claim contains at least one medical diagnosis
based on the International Classification of Primary Care
(ICPC-2) that the physician registers for reimbursement
and administrative purposes. These diagnoses were
grouped according to the Expanded Diagnostic Clusters
(EDC) of the Johns Hopkins University Adjusted Clinical
Groups (ACG) Case-Mix System [14]. The 114 chronic
EDCs included in the study were selected based on the
list published by Salisbury et al. in 2011 [27]. A dichoto-
mous multimorbidity variable was created, defined by at
least two different chronic diagnoses registered for an
individual in 2008 [28]. This measure of health status is
the main dependent variable used in this study.
Analyses
Information about the regions of origin defined above
together with the major five countries represented in each
of the immigrant groups (i.e. refugees, labour, family
reunification or education) was presented. Comparisons of
sociodemographic variables and multimorbidity across the
four immigrant groups were conducted using Persons’ chi-
square test and ANOVA as appropriate. Several models of
binary logistic regression analyses were conducted. Firstly,
and according to our first aim, regression analyses with
multimorbidity as the dependent variable and reason for
migration as the main explanatory variable were con-
ducted for women and men separately. The first model
was only adjusted for age; the second model was also
adjusted for income level and civil status. In addition, the
third model included length of stay in Norway dichoto-
mised into less than 5 years or longer. Secondly, to answer
to our second research question, binary logistic regression
analyses were conducted for each immigrant group sepa-
rately with multimorbidity as the dependent variable in
order to disentangle possible effect modifications between
multimorbidity and length of stay, socioeconomic status
and other variables for the different reasons for migration.
Analyses were conducted in IBM, SPSS 20.0.
This study is part of the project ‘Immigrants’ health
in Norway’, which was approved by the Regional
Committee for Medical and Health Research Ethics, the
Norwegian Data Inspectorate, the Norwegian Labour
Welfare Service and the Norwegian Directorate of
Health.
Results
A total of 67 398 refugees, 66 942 labour immigrants,
101 276 family reunification immigrants and 16 379 edu-
cation immigrants, representing 1.8%, 1.8%, 2.7% and
0.4% of the population, respectively, were included in
the study. Table 1 displays the high heterogeneity of geo-
graphic origin in all the defined immigrant groups in
terms of both world regions and individual countries.
Women were overrepresented among family reunification
and education immigrants, while the opposite was true
for labour immigrants and refugees, who also were the
oldest (Table 2). As expected, the highest percentages of
Table 1 Distribution of geographic regions and major contribut-
ing countries of origin for 15 years or older immigrants in Nor-
way according to their reason for migration
Reason for
migration, n
Geographic region of
origin, % of reason for
migration
Major five
countries, % of
reason for
migration
Refugees
67 398
Western Europe and
North America
0.3 Bosnia 16.3
Eastern Europe 32.8 Iraq 14.6
Asia, Africa and
Latin America
66.9 Somalia 12.4
Kosovo 8.3
Iran 7.7
Labour
66 942
Western Europe and
North America
29.9 Poland 42.0
Eastern Europe 60.9 Germany 13.0
Asia, Africa and
Latin America
9.2 Lithuania 7.4
Pakistan 6.1
UK 5.0
Family
reunification
101 276
Western Europe and
North America
11.1 Thailand 7.9
Eastern Europe 22.3 Poland 6.6
Asia, Africa and
Latin America
66.6 Iraq 5.8
Pakistan 5.8
Russia 5.5
Education
16 379
Western Europe and
North America
17.1 Philippines 15.8
Eastern Europe 29.2 Russia 8.0
Asia, Africa and
Latin America
53.7 China 7.5
Germany 6.0
Poland 3.6
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married immigrants were in the family reunification cate-
gory, and most education immigrants had never been
married. Generally, immigrants had low incomes, with
the exception of labour immigrants, although nearly half
of this group was in the medium income group. Labour
and education immigrants had significantly shorter
lengths of stay in Norway than immigrants for family
reunification and refugees. Multimorbidity levels were
highest for refugees and lowest for labour and education
immigrants. Figure 1 illustrates multimorbidity by gender
and age, also showing highest multimorbidity burden for
refugees followed by immigrants for family reunification
for both genders, and increasing multimorbidity levels
with age for all groups.
Logistic regression analyses with multimorbidity as the
dependent variable and reason for migration as the main
explanatory variable are presented in Table 3 for women
and men separately. For both genders and in all models,
the odds of multimorbidity were significantly lower for
labour and education immigrants and higher for refugees
than for family reunification immigrants. The association
between older age and multimorbidity was more evident
for men than for women in the first model. Compared to
those earning a very low income, immigrants at higher
income levels presented lower odds of multimorbidity,
but this association was also more pronounced for men.
Immigrants registered as separated, divorced or widowed
had significantly higher multimorbidity than those mar-
ried, while those who had never been married had lower
odds of multimorbidity. Long stay in Norway was associ-
ated with doubled probability of multimorbidity for both
genders.
Table 4 shows the full-adjusted models, including
gender, age category, income level, civil status, region of
origin and length of stay in Norway for the different rea-
sons for migration separately. The associations between
multimorbidity and both female gender and oldest ages
were more pronounced for labour immigrants than for
other immigrants, but with overlapping confidence inter-
vals with education immigrants. Although higher level of
income was associated with lower multimorbidity for
refugees and immigrants for family reunification, this was
not the case for labour immigrants, and education immi-
grants showed highest multimorbidity in the medium
income group. Once categorised by their reason for
migration, the association between multimorbidity and
region of origin was of no or little significance for family
and education immigrants. Labour immigrants from East-
ern Europe had lower odds of multimorbidity than other
labour immigrants. However, refugees from Eastern
Europe had slightly but significantly higher odds of
multimorbidity than refugees from other areas. Lastly,
Table 2 Comparison of the sociodemographic characteristics of immigrant groups according to their reason for migration
Family reunification Labour immigrants Refugees Education immigrants P-value*
Number 101 276 66 942 67 398 16 379
Gender, %
Women 70.1 20.6 40.5 66.7 0.0001
Age in years
Mean (SD) 34.1 (11.6) 35.9 (9.2) 36.2 (13.3) 29.3 (6.5) 0.0001
Age, %
15–44 83.9 81.0 75.8 97.4 0.0001
45–64 14.2 18.8 20.7 2.6
65+ 1.9 0.2 3.4 0.0
Civil status, %
Never married 21.2 42.8 36.0 60.6 0.0001
Married 64.4 51.2 50.3 34.3
Divorced, widows and other 14.4 6.0 13.7 5.1
Income (in 1000 Norwegian crowns), %
Very low (<50) 44.4 11.6 44.4 46.0 0.0001
Low (50–200) 20.1 21.3 17.7 20.2
Medium (200–400) 26.8 44.2 27.6 21.1
High (> 400) 8.8 22.9 10.2 12.8
Length of stay in Norway
Mean (SD) 6.9 (5.3) 2.2 (3.3) 9.0 (5.4) 4.2 (5.5) 0.0001
Multimorbidity, %
Two or more chronic diseases 6.0 1.6 10.6 1.9 0.0001
*Chi-square test/ANOVA as appropriate.
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although longer stay in Norway increased the odds of
multimorbidity for all groups, the association between
multimorbidity and length of stay was statistically less
important for refugees than for other groups.
Discussion
Our study shows clear associations between multimorbid-
ity, reason for migration and length of stay in Norway.
Multimorbidity was significantly lower among labour
and education immigrants and higher among refugees
than family reunification immigrants. For all groups, mul-
timorbidity doubled after 5 years of living in Norway.
Effect modifications between multimorbidity and sociode-
mographic characteristics across immigrant groups were
observed.
Our results highlight the importance of including
several approaches to categorise immigrants in order to
untangle and target health disparities, and we will
attempt to discuss some of these. Lower levels of multi-
morbidity among immigrants living in Norway compared
to Norwegian-born have previously been described [29].
For the present study, we classified immigrants by their
reason for migration in an attempt to differentiate the
pre-migration and migration experiences of the immi-
grants [18, 19]. By additionally classifying immigrants
thereafter geographically by region of origin, we aimed
to further differentiate the migration experience. Surpris-
ingly, after categorising by reasons for migration, the
associations between multimorbidity and geographic
region were of relatively little importance for family
reunification and education immigrants. However,
Eastern Europeans had highest odds of multimorbidity as
refugees, but lowest as labour immigrants compared to
immigrants from other regions. A possible explanation
for these findings relates to the hegemony of Poland
among labour migrants, as opposed to East European
refugees originating from Bosnia and Kosovo. Eastern
Europeans, despite being classified in the same broad geo-
graphic region, are heterogeneously evident by differential
health status, cultural diversity and varying possibilities
for medical care in their country of origin.
Social adjustment in this study was measured by length
of stay in Norway, a commonly used proxy for accultura-
tion in epidemiological studies [23]. Length of stay in the
host country is an important predictor of health-related
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outcomes [23]. Generally, it is associated with worsening
in health for immigrants, who often converge to the
health status of the host population [21, 22, 30]. To our
knowledge, no study to date has explored the association
between length of stay, multimorbidity and its differential
effect by reason for migration. Our study confirms the
association between length of stay and increased multi-
morbidity, in particular for labour immigrants in Nor-
way. Despite not being able to infer causality, there is
evidence that immigrants are overrepresented among the
low-qualified [31] and high-risk occupations [1]. The
increase in multimorbidity with length of stay could also
be attributed to more appropriate use of health services
in the host country over time, reduction in use of health
services in the country of origin and reduction in the ‘sal-
mon bias’ [32], defined as remigration of the immigrants
who become sick, as time goes by. In addition, increased
burden of disease due to chronic stress [33, 34], discrimi-
nation [35] or other factors associated with the post-mi-
gration experience might explain our findings.
In our study as with existing literature [29, 36], multi-
morbidity increased with age and was significantly higher
among women in all groups. Therefore, all models were
adjusted for age and some analyses conducted separately
by gender. Our analyses showed different degrees of asso-
ciation between multimorbidity and reason for migration
for men and women, but in the same direction. As
expected regarding the socioeconomic characteristics
[36], immigrants with higher income presented lower
odds of multimorbidity. This association was more pro-
nounced for men than for women as immigrant women
often depend on the family’s income as opposed to
personal work income [37]. This information was unfor-
tunately not available in our study. When analysing the
data separately by reason for migration, however, higher
income levels were not associated with multimorbidity
for labour immigrants, a group generally characterised by
the ‘healthy immigrant effect’ [38]. For this group,
females showed a significantly higher risk of multimor-
bidity than both male labour workers and other immi-
grant women. As such, this group of female working
immigrants might be in an especially vulnerable situation
and should be further studied and targeted in health
interventions. On the other hand, among education
Table 3 Association between multimorbidity, reason for migration and other sociodemographic characteristics by gender. Logistic
regression analyses (odds ratios and 95% confidence intervals)
Women Men
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Reason for migration
Family 1 1 1 1 1 1
Labour 0.45 (0.40–0.50) 0.57 (0.51–0.64) 0.83 (0.74–0.92) 0.23 (0.21–0.26) 0.28 (0.26–0.31) 0.45 (0.41–0.50)
Refugees 1.83 (1.75–1.92) 1.94 (1.85–2.04) 1.75 (1.66–1.84) 1.67 (1.57–1.78) 1.71 (1.61–1.83) 1.58 (1.48–1.68)
Education 0.38 (0.33–0.43) 0.49 (0.42–0.56) 0.56 (0.49–0.64) 0.40 (0.32–0.50) 0.45 (0.36–0.56) 0.54 (0.44–0.67)
Age
15–44 1 1 1 1 1 1
45–64 2.8 (2.7–3.0) 2.4 (2.2–2.5) 2.1 (2.0–2.2) 3.4 (3.2–3.6) 2.6 (2.4–2.8) 2.4 (2.2–2.5)
65+ 4.8 (4.4–5.3) 3.3 (3.0–3.6) 2.8 (2.5–3.1) 6.6 (5.9–7.5) 3.8 (3.4–4.4) 3.3 (2.9–3.7)
Income
Very low – 1 1 – 1 1
Low – 0.9 (0.8–0.9) 0.8 (0.7–0.9) – 0.6 (0.6–0.7) 0.6 (0.6–0.7)
Medium – 1.0 (0.9–1.0) 0.8 (0.8–0.8) – 0.6 (0.6–0.7) 0.6 (0.5–0.6)
High – 0.8 (0.7–0.9) 0.6 (0.5–0.7) – 0.6 (0.5–0.6) 0.5 (0.4–0.5)
Civil status
Married – 1 1 – 1 1
Never married – 0.6 (0.5–0.6) 0.5 (0.5–0.6) – 0.5 (0.5–0.6) 0.5 (0.5–0.5)
Other – 1.6 (1.5–1.7) 1.4 (1.4–1.5) – 1.3 (1.2–1.4) 1.2 (1.1–1.3)
Length of stay in Norway
Under 5 years – – 1 – – 1
5 or more years – – 2.3 (2.2–2.4) – – 2.3 (2.1–2.5)
Nagelkerke R square 0.085 0.099 0.115 0.136 0.150 0.162
Model 1: age (categorised).
Model 2: age (categorised), income and civil status.
Model 3: age (categorised), income and civil status and length of stay in Norway.
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immigrants, those in the medium income group showed
highest multimorbidity. Although we cannot explain this
finding, these immigrants moved originally to Norway in
order to study and their income level in Norway might
only represent a part of their wealth, as those with lowest
registered income are probably subject of grants or help
from their family at home. However, given that educa-
tion immigrants are a heterogeneous group and the small-
est group in our study, the findings must be interpreted
cautiously.
The associations between multimorbidity and social
support, as measured by civil status, were similar for all
immigrants regardless of reason for migration. According
to the literature [36], immigrants with little social
support (separated, divorced or widows) had significantly
higher multimorbidity than those married, while those
who had never been married had lower odds of multi-
morbidity.
Although a vast literature describes high levels of mental
[39, 40] and physical disease burden [18, 41, 42] among
refugees and asylum seekers, the prevalence of diseases for
migrants with other status differs depending on the dis-
eases chosen and the countries studied [42–45]. Following
Edberg’s trajectory model [9], a general measure of health
status was used in this study. Multimorbidity includes
physical and mental health conditions and allows a holistic
approach to diseases. As multimorbidity has also been
defined as more than two chronic conditions [46], analyses
were conducted for multimorbidity defined as three or
more chronic diseases for the full models, showing similar
results for both genders and all independent variables
(results not shown). To our knowledge, the only published
study on multimorbidity among immigrants was con-
ducted in Switzerland among young asylum seekers, show-
ing a relatively higher prevalence of multimorbidity [47],
and our study concurs singling out refugees as an especially
vulnerable group compared to other immigrants.
This study has several strengths, including the quality
and quantity of the sociodemographic information, the
inclusion of all registered immigrants as opposed to the
self-selection bias that is common when studying this
population group and the possibility of linking all
diagnoses registered in primary health care for each
individual patient.
However, the study has also limitations. Multimorbid-
ity was based on diagnoses assigned in primary care. Our
Table 4 Association between multimorbidity and sociodemographic characteristics conducted separately according to reason for migra-
tion. Logistic regression. Full model including gender, age, income level, civil status, region of origin and length of stay in Norway
(odds ratios and 95% confidence intervals)
Family reunification Labour immigrants Refugees Education immigrants
Number included 101 269 66 939 67 395 16 379
Gender
Men 1 1 1 1
Women 1.1 (1.0–1.2) 1.9 (1.6–2.1) 1.2 (1.1–1.2) 1.2 (0.9–1.6)
Age
15–44 1 1 1 1
45–64 2.1 (2.0–2.3) 2.5 (2.2–2.9) 2.3 (2.1–2.4) 2.1 (1.4–3.2)
65+ 3.5 (3.1–3.9) 7.8 (4.9–12.5) 2.5 (2.3–2.9) 6.7 (0.7–60.8)
Income
Very low 1 1 1 1
Low 0.8 (0.7–0.9) 0.9 (0.7–1.1) 0.7 (0.6–0.7) 1.5 (1.0–2.2)
Medium 0.8 (0.6–0.9) 1.1 (0.9–1.4) 0.6 (0.5–0.6) 2.2 (1.5–3.2)
High 0.6 (0.5–0.6) 0.8 (0.7–1.0) 0.4 (0.4–0.5) 1.3 (0.8–2.0)
Civil status
Married 1 1 1 1
Never married 0.5 (0.4–0.5) 0.9 (0.8–1.1) 0.5 (0.4–0.5) 0.5 (0.4–0.6)
Other 1.5 (1.4–1.6) 1.4 (1.2–1.7) 1.2 (1.1–1.2) 1.0 (0.7–1.7)
World region of origin
Eastern Europe 1 1 1 1
Western Europe and North America 1.0 (0.9–1.1) 2.0 (1.7–2.3) 0.4 (0.2–0.8) 1.2 (0.8–1.6)
Asia, Africa and Latin America 1.2 (1.1–1.2) 2.2 (1.8–2.7) 0.9 (0.8–0.9) 1.0 (0.7–1.3)
Length of stay in Norway
Under 5 years 1 1 1 1
5 or more years 2.4 (2.2–2.5) 3.0 (2.6–3.4) 1.7 (1.6–1.8) 2.7 (2.0–3.7)
Nagelkerke R square 0.080 0.102 0.106 0.094
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previous research on primary healthcare utilisation
among immigrants showed a general lower use of pri-
mary care for most immigrant groups [48]. However,
once in contact with primary care, immigrant groups
became frequent attenders more often than Norwegians
[49]. While we cannot rule out the bias that some
immigrants with multimorbidity might not have visited
the GP, we have no evidence to suggest that this was
differential according to the reason of migration. Another
limitation regarding health status measurement is that
diagnoses were based on routine data for administrative
purposes, as compared to complete electronic medical
records, as these are unavailable in Norway for epidemio-
logical studies. Nevertheless, ICPC-2 data from adminis-
trative claims are validated for group comparisons [50,
51], which was our aim. To reduce potential misclassifi-
cation of diagnoses by the physicians, we used the EDCs
created by the ACG system [14, 52] and selected the
chronic diagnoses included in Salisbury’s list [27] in
accordance with previous multimorbidity studies [53,
54]. Incomplete registration of diagnoses is another
potential limitation, as the physicians may choose only
one diagnosis in a given consultation despite the presence
of several diseases.
We adapted Edberg’s trajectory model [9] in this study
using the variables available through register data. Infor-
mation on neighbourhood, health knowledge and access
to health was unfortunately not available. Education level,
although available from the register, was missing for half
the immigrants selected, and therefore, only income level
was used as a proxy for socioeconomic characteristics.
However, analyses using education showed similar results
(not shown). Generally, the use of other variables to mea-
sure each of the other domains could have given different
results, although most of the associations we find concur
with the previous literature. Lastly, as explained above,
despite our efforts to classify immigrants according to sev-
eral characteristics, heterogeneity of groups is unavoidable
in epidemiological studies.
Conclusion
Our findings confirm that the effects of pre-migration and
migration on health extend throughout the remaining
phases of the migratory process. Multimorbidity was high-
est among refugees at arrival but rapidly increased with
length of stay among labour immigrants, especially
females. Refugees and female working immigrants might
be in an especially vulnerable situation, and a better under-
standing of the reasons for this should be further studied.
A multipronged approach to categorise immigrants, untan-
gling health disparities, as indicated by interactions
between immigrants’ sociodemographic characteristics and
their health status over time by the reason for migration is
required. Health providers need to ensure tailor-made pre-
ventive and management strategies that take into account
pre-migrations and post-migration experiences for immi-
grants in order to address migrant needs.
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